Increased visualization of microtubules by an improved fixation procedure.
We have found that when a buffer utilized for in vitro polymerization of microtubules, i.e., 1 mM guanosine triphosphate, 1 mM MgSO4, 2 mM ethylene glycol bis(beta-aminoethyl ether)-N, N'-tetraacetic acid 100 mM piperazine-N,N'-bis(2-ethanesulfonic acid), pH 6.9 polymerization mix, was used in the glutaraldehyde prefixation regimen instead of classical fixative buffers, i.e., isotonic cacodylate or phosphate buffer, the following features were observed in thin-sections of the cytoplasm of interphase HeLa cells: (a) a greater than 2-fold increase in total microtubule contour length, (b) a 2-fold increase in a number of microtubules greater than or equal to 1 mu long, (c) an enhanced association of microtubules with cytoplasmic organelles, and (d) an increased clustering of 100 A filaments located in a perinuclear region of the cell. Furthermore, we found that after we incubated purified chick brain microtubules on a Sephadex G-25 column pre-equilibrated with polymerization mix, cacodylate or phosphate buffer at 37 degrees C, and then eluted the microtubules at 37 degrees C, the exposure to cacodylate or phosphate buffer caused extensive depolymerization, but exposure to polymerization mix buffer allowed reisolation of highly polymerized microtubules. Our results imply that prefixation with cacodylate or phosphate buffered glutaraldenyde destabilizes microtubules leading to the decreased visualization of microtubules.